Technical difficulties in recording phonocardiogram or indirect carotid pulse occasionally preclude determination of the systolic time intervals. Accordingly, an alternative method was tested in 52 patients, using high-speed strip chart recording of the aortic valve echocardiogram. Satisfactory records were obtained in 36. The interval from opening to closing of the aortic valve (ejection time) was subtracted from the interval between the Q wave of the electrocardiogram and the closing of the aortic valve (total electromechanical systole) to provide the pre-ejection period. When these intervals and the pre-ejection period/ejection time ratio were compared to corresponding values obtained by conventional methods from the simultaneously recorded phonocardiograms and indirect carotid pulses, a high degree of correlation (r > 0.97) was found. Differences between the two methods for each interval were insignificant, being greatest in the case of the ejection time but never exceeding 16 msec. These findings indicate that the echocardiogram of the aortic valve provides an alternative, noninvasive method for determination of the systolic time intervals whenever the usual methods fail.
'HE DURATION of the phases of left ventricular systole is thought to provide useful information concerning the performance of the left ventricle. [1] [2] [3] [4] [5] [6] Although these so-called "systolic time intervals" can now be retrieved at the bedside in most instances, they are unobtainable in certain patients because of technical difficulties in recording either the heart sounds or the indirect carotid pulses. An alternative noninvasive method, therefore, seemed desirable.
The movements of one or two of the aortic valve cusps can be traced with high-frequency pulsed ultrasound and photographed.7-9 Apart from their diagnostic value,9'-" such recordings provide evidence of the precise moment of the opening and closing of the aortic valve, and therefore, together with simultaneous electrocardiogram, they should also permit determination of the systolic time intervals.
After this study was launched Hirschfeld et al. '5 reported excellent correlation between systolic time intervals calculated by echocardiography and the conventional methods in 25 children. Similar findings have also been reported recently by Vredevoe et al. '6 The data which follow confirm their success 2) , and then superiorly and medially toward the lower angle of the right scapula until the echoes from the anterior and posterior aortic wall could be seen as two parallel thick lines 3-5 cm apart, moving anteriorly during systole and posteriorly during diastole (position 3). In moving from position 2 to positions 1 and 3, the transducer described a sector lying on an imaginary plane perpendicular to the surface of the bed and oriented obliquely, along an axis between the right shoulder and the left iliac crest. From position 3 small adjustments in the angle of the transducer were usually necessary to visualize the echoes from the valve cusps which are about halfway between the echoes from the anterior and posterior aortic wall. Throughout the examination a very gradual depth compensation slope was employed, starting close to the transducer artefact and ending (maximum compensation) 20 or more cm away from the chest wall. The reject control was set at step 1 which provided better recording of the weak aortic valve echoes but also allowed flooding of the background by "noise" echoes. Whenever the latter jeopardized easy recognition of crucial areas of the aortic valve echocardiogram, a compromise was sought using step 2 of the reject control, and if this were unsuccessful, the study was abandoned.
Normal aortic valve echocardiograms have a characteristic appearance9'-" shown in figure 1 
Results
The results are depicted graphically in figure 3 . 14 and in exercising subjects. Cooperation of the patients in controlling respiration, and long echocardiographic strips permitting selection of these cycles which display most clearly the opening and closing of the valve, significantly enhance the chances of success.
The aortic valve echocardiogram represents a noninvasive and harmless technique, currently available in most diagnostic centers. Our data indicate that, despite its limitations, it can be successfully employed as an alternative method of obtaining systolic time intervals. Relations of various systolic time intervals determined by conventional (C) and echocardiographic methods (E). Patients with complete (crosses) or incomplete aortic valve echogram (circles) exhibit practically the same scatter. The correlation coefficients (r) refer to both groups considered together. EMS = total electromechanical systole; ET = ejection time; PEP = pre-ejection period.
